Résumé. 2014 few MHz could be studied. Both pre-set and adjustable types of junction were used, and the latter, arranged so that radiation could be directly focussed onto them gave the best ultimate sensitivity. Dependence of the IF power on dc current bias and local oscillator power is described, and compared with simple theory. IF power varied linearly with signal power for signals less than 10-5 to 10-6 W. The mixer conversion efficiency was independent of IF. The sensitivity of the detector was a strong function of junction characteristics and ranged over several orders of magnitude in the junctions studied. Noise at the output was dominated by the room temperature preamplifier with a noise temperature of about 500 K. The smallest observed value for conversion loss of the junction was about 29 dB. This figure includes the signal input matching loss. The best sensitivity of the whole receiving system was equivalent to 1
to a few MHz could be studied. Both pre-set and adjustable types of junction were used, and the latter, arranged so that radiation could be directly focussed onto them gave the best ultimate sensitivity. Dependence of the IF power on dc current bias and local oscillator power is described, and compared with simple theory. IF power varied linearly with signal power for signals less than 10-5 to 10-6 W. The mixer conversion efficiency was independent of IF. The sensitivity of the detector was a strong function of junction characteristics and ranged over several orders of magnitude in the junctions studied. Noise at the output was dominated by the room temperature preamplifier with a noise temperature of about 500 K. The smallest observed value for conversion loss of the junction was about 29 dB. This figure includes the signal input matching loss. The best sensitivity of the whole receiving system was equivalent to 1 10-17 W/Hz. [1] , [2] , [3] , [4] To produce a more useful formula for E, it might be assumed that Rd ~ R and Rs ~ R where R is the junction's normal resistance (measured at currents much greater than 10). For niobium junctions, 10 R is about 2 mV [6] , [7] . Thus, at 891 GHz, E is predicted to be about 0.1, independent of the IF used. With a preamplifier of noise temperature -500 K (as was used in these experiments), the minimum detectable power would thus be about [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Fig. 1 ). The same lens was used for both LO and signal, the two beams having been made collinear with a dielectric beam divider arrangement. It was possible to rotate the junction so that the angle between the major junction axis and the direction of the incident radiation could be varied.
As would be expected, and as will be seen from the results, these pre-set junctions [9] , which allow little control over the junction characteristics obtained, do not provide the ultimate sensitivity with a point contact system. To approach the ultimate performance more closely, an adjustable contact system was also tried. This was also mounted in the windowed cryostat and is shown schematically in figure 1b. The basic geometry of the junction arrangement was suggested by a system used by D. G. McDonald (private communication, but some details in [10] diameter. For the laser beam used, this was close to the diffraction limit for a lens of that focal length. The best coupling of the radiation to the junction occurred when the incoming beam direction approximately bisected the angle between the anvil surface and the side of the cone of the junction point (see Fig. 1 ). The lowest conversion losses obtained are in table 1 : the highest such loss, obtained for pre-set junctions in both the light pipe and direct focus arrangements, was 67 dB.
As expected, superior sensitivity and better consistency was achieved with the adjustable junctions (see Table I ). [15] ), or the room temperature metal-semiconductor or metal-metal point contact diodes (for example [16] , [17] 
